Effect of redox potential on the activation of the NAD-dependent hydrogenase from Alcaligenes eutrophus Z1.
A formal kinetic treatment of the autocatalytic activation cycle of the NAD-dependent hydrogenase from Alcaligenes eutrophus Z1 is presented. The value for the enzyme first-order activation rate constant is estimated to be (2.0 +/- 0.6) s-1 (pH 7.8, 25 degrees C). The effect of the redox potential on the activation properties of the NAD-dependent hydrogenase is studied. Hydrogenase activation is controlled by a midpoint redox potential of approximately -100 mV (pH 7.8). Once activated the enzyme is not immediately transformed back into an inactive state on rapid reoxidation and is able to preserve its catalytic properties for at least 3-4 h of intense oxigenation. Several lines of evidence show that the reductive activation of the NAD-dependent hydrogenase is accompanied by a structural reorganization of the protein. A possible origin of the -100 mV transition is discussed. A model for the activation process of the NAD-dependent hydrogenase is suggested.